As with so many medical subjects the works of Galen of Pergamus (l31 to 201 A.D.) contain important observations on the spinal cord. In experiments on spinal cord transections, Galen (reprinted in an extract in 1917), observed that an experimental lesion between the first and second vertebrae caused rapid death, an injury between the third and fourth cervical vertebrae stopped all respiration, whilst if the lesion was made below the sixth cervical vertebra the diaphragm continued to function although the chest muscles were paralysed. He noted that a lesion further down the cord caused paralysis only of the lower limbs and bladder. Galen also made observations on patients with spinal injuries notably gladiators falling from chariots, surely the earliest recorded spinal injuries from road accidents. Arctaeus of Cappadocia (circa 250) was probably aware of the experiments of Galen and made the first profound observations on the crossed functions in the nervous system so that disease on one side of the brain causes paralysis of the other side of the body. He also knew where the tracts crossed and described how 'If, therefore, the commencement of the affection be below the head, such as the membrane of the spinal marrow, the parts which are homonymous and connected with it are paralysed: the right on the right side, the left on the left side.'
Progress in understanding the spinal cord and its disorders was slow in the middle ages, but by the 17th century the accuracy of the ancient medical texts began to be questioned, notably after the discoveries of Harvey (1578 to 1657) who is justly famous above all others, saving Vesalius, as the father of modern medicine. The immense importance of his discovery of the circulation of the blood transcends his other interests, but he also had a profound knowledge of the anatomy and physiology of the nervous system and was the first to separate voluntary motion from involuntary motion and to stress the difference between motor and sensory nerves. He saw many neurological cases and was probably the first to describe clearly a case of syringomyelia. In 1666 appeared the 'Anatome Medullae Spinalis et Nervorum' by the Dutch anatomist Gerard Blasius (1625 to 1692) the first textbook devoted exclusively to the spinal cord. Blasius (1666) distinguished the anterior and posterior nerve roots, the posterior root ganglia and the difference between grey and white matter. He described and illustrated the H shape of the grey matter of the spinal cord in cross section. Niels Stensen (1648 to 1686), a brilliant physician-priest of Copenhagen, in 1671 published his 'Dissertatio de Cerebri Anatome' a most important critical textbook on neuroanatomy. Stensen made the first experiment on the blood supply of the spinal cord when, in a dogfish, he showed that ligation of the aorta caused tail paralysis which recovered when the ligature was loosened.
By the 18th century, separate disciplines in neuroscience were established and there were many advances in neuroanatomy and neurophysiology. The most important figure was Albrecht von Haller (1708 to 1777) of Goettingen, later moving to Bern. Haller illustrated the blood supply of the spinal cord with an accuracy that has still not been surpassed. The specialties of clinical neurology and neuropathology, beginning in the 18th century, and to be greatly expanded in the 19th century, combined in the recognition of many neurological diseases. Giovanni Battista Morgagni (1682 to 1771) the father of pathological anatomy described tumours of the spine and spinal cord and the condition syringomyelia. The treatment of a series of spinal cord lesions inevitably was furthered by the special experience of army surgeons treating battle casualties and the his tory of progress is found in the medical history of modern wars. In the American Civil War, a very bloody but modern conflict concerning the types of casualties, the treatment of spinal injuries is described by Otis (1870). However, it is in the terrible battles of World War I that we see the modern neurological approach to diagnosis and assessment, but not especially to the treatment of spinal injuries. The medical services of the combatants of the principal nations now had distinguished practitioners of the modern specialty of neurology. The German experience was recorded by Foerster (1929) and the French observations by Claude and Lhermitte (1914-1915) and Roussy and Lhermitte (1918) .
We have space here only to quote from the writings of Gordon Holmes (Holmes 1915) who saw many of the British casualties and also performed many autopsies on the fatal cases. His records of over 300 carefully observed cases of spinal injuries recorded during a period of 13 months in the terrible battle conditions in Belgium and France deserve rereading as an example of vital scientific studies recorded under the most adverse conditions. Beginning with the clinical symptomology of spinal injuries he described the features localising the lesion, the changes in reflexes and in reflex tone, and the complex sensory disturbance that may be found. He made very important comments on spinal shock, 'automatic' movements, and sympathetic paralysis leading to hypo thermia, hyperpyrexia, polyuria, and marked increases and decrease of the pulse rate. He comments on cases with priapism and the common occurrence of herpes. The emphasis of the work of Holmes and his assistants was always on assessment, which was mainly a neurological diagnosis with anatomical localisa tion of the part of the nervous system damaged. Long term treatment and the lifetime care of a paraplegic person was not the responsibility of Holmes and his fellow army neurologists. This type of patient care had to await another World War and a new specialty of paraplegic care created by the late Sir Ludwig Guttmann.
